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^5 (54) Title: MAGNETORESISTIVE RANDOM-ACCESS MEMORY DEVICE 
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1...P-TYPE HALFMETALLIC FERROMAGNETIC 

SEMICONDUCTOR 

4.. .BIT LINE 

3...NONMAGNETIC INSULATOR ATOMIC LAYER 
2...n-TYPE HALFMETALLIC FERROMAGNETIC 
SEMICONDUCTOR 
5.. .WORD LINE 

A..FERROMAGNETIC TUNNELING JUNCTION (P-i-n) 



(57) Abstract: A new type of magnetoresisUve ran<jom-access memory (MRAM) device realized by the rectification effect by a p-i-n 

low-resistance tunneling magnetoresistive (low-resistance TMR) diode having a structure in which at least one nonmagnetic insulator 
frj atomic layer is interposed between a P-type halfmetallic ferromagnetic semiconductor and an n-type halfmetallic ferromagnetic 
O semiconductor or by a p-n low-resistance tunneling magnetoresistive (low-resistance TMR) diode having a structure in which no 

O nonmagnetic insulator atomic layer is interposed. The memory device comprises no MOS transistor, has a simple structure, can be 
integrated highly, enables energy saving, and uses a magnetic semiconductor. 
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